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bers of the University will of course not be satisfied 
unless the time of the gardeners is pretty fully occu¬ 
pied with decorative floriculture. Comparing such a 
prospect with the old Garden, one turns to a place whose 
trim extent is ample for purposes of study, whose old- 
fashioned aspect is pleasing to the eye without much 
need of “ bedding out,” and which is supplied with sub¬ 
stantial buildings well adapted for library, herbarium, 
laboratory, and museum, or which might be made so at 
comparatively little expense. It is true that the green¬ 
houses are dilapidated and antiquated, but they could be 
reconstructed against one of the old walls, and this at a 
much less cost than they could be erected in the “ Parks.” 

The hammer and the chisel resound throughout Oxford. 
The great court of Christ Church is to be surrounded 
with useless cloisters. The University Church, having 
been restored thirty years ago, is to be re-restored in a 
more critical manner. The beautiful old library of the 
Bodleian is in no small peril. The secret of all this is 
easy to read. A new distribution of the funds of the 
University and colleges is believed to be imminent. From 
one point of view it is desirable that these should be 
husbanded to the last penny, in order that new endow¬ 
ments for study and research may be adequate and com¬ 
prehensive. From the other point of view it is only desired 
at Oxford stare supra antiquas vias , and the money must 
be got rid of before the time of redistribution arrives. 
Oxford, alas !—and those who regard her most lament it 
most—has grown careless that her life should pulsate with 
the life outside her. What new word in science ever now 
resounds from Oxford laboratories ? Her energies seem 
lulled in the lethargy of a fastidious, almost feminine, 
culture. Her professors cannot be denied the possession 
of capacity and laboriousness, yet if perchance any new 
teacher is summoned from without to join their number, 
his friends lament him as one who has fallen away into 
an intellectual Capua. 

To examine is the crown as to be examined is the com¬ 
mencement of an Oxford career. And those who are 
content that this should be the University’s “measure of 
sufficiency ” are only careful that buildings and appliances 
ancillary to examinations and studies preparatory for 
them should be after the newest fashion in taste and fitted 
to excite the admiration of relatives who visit Oxford at 
Commemoration-time. No one doubts that examinations 
are useful, and in Oxford, at least, no one will deny that 
Mr. Ruskin has not written on architecture in vain. But 
Oxford will not satisfy the hopes of those who look to its 
treasuries for things new as well as things old, till she has 
learnt to look upon examinations as by no means a suffi¬ 
cient raison d'eti'e, and the wisdom of spending as little 
as possible upon the decoration, and as much as possible 
upon the efficient equipment of her workrooms and labo¬ 
ratories. 


LOMMEL ON LIGHT 

The Nature of Light, with a General Account of Physical 
Optics. By Dr. Eugene Lommel, Professor of Pirysics 
in the University of Erlangen. (London : H. S. King 
and Co., 1875.) 

'"THIS book forms the nineteenth volume of the Interna- 
-L tional Scientific Series. Nearly all the volumes have 
passed through more than one edition, and with few 


exceptions the works are of singular merit. They are, 
moreover, issued at so low' a price that they cannot fail to 
have largely extended an interest in science and given the 
public a sound acquaintance with the special subjects 
upon which they treat. In the long list of the forth¬ 
coming volumes of the series, we are glad to find that 
some of the most eminent English and European men of 
science have consented to take a part. 

In the present treatise, Prof. Lommel has given an 
admirable outline of the nature of Light and the laws of 
Optics. Unlike most other writers on this subject, the 
author has, we think wisely, postponed all reference to 
theories of the nature of the light until the laws of reflec¬ 
tion, refraction, and absorption have been clearly set 
before the reader. Then in the fifteenth chapter Prof. 
Lommel discusses Fresnel’s famous interference experi¬ 
ment, and leads the reader to see that the undulatory 
theory is the only conclusion that can be satisfactorily 
arrived at. A clear exposition is now given of Huyghens’ 
theory, after which follow several chapters on the diffrac¬ 
tion and polarisation of light-bearing waves. The reader 
is thus led onwards much in the same way as the science 
itself has unfolded, and this we think is the surest and 
best way of teaching natural knowledge. 

Let us now look a little more closely at the book before 
us. It is evidently a translation, and as such the author’s 
meaning must to some extent suffer, but on the whole 
the translator has done his work fairly well. We regret, 
however, to meet with some inaccuracies in the use of 
terms that ought not to have escaped revision. For 
example, on p. 228 we read : “ The intensity (or energy) 
of light depends on the liveliness of the vibrations.” The 
word liveliness, though used less objectionably in other 
parts of the book to express brilliancy, is here most likely 
to mislead the reader. For liveliness one may take to 
mean either extent and vigour or quickness of vibration ; 
if the reader has the former meaning uppermost, he has 
of course gained a right conception, but if the latter, an 
erroneous idea is conveyed. The ambiguity of the word 
is fatal to its use in the passage we have quoted. Again , 
on p. 250 the word fluids is used when liquids should have 
been employed ; the passage as it stands runs : “ Glowing 
fluids, between the molecules of which the force of cohe¬ 
sion still acts, exhibit a continuous spectrum.” This, of 
course, is not true of elastic fluids, as gases and vapours. 
The same error we notice also elsewhere, eg. on p. 242. 
Again, on p. 261, the translator makes Prof. Lommel say : 
“ When a telescope is used for the purpose of observing 
a diffraction image, it is formed in the focal plane of the 
objective.” What is formed ? Surely not the telescope 
Throughout the chapters on diffraction the term “ ele¬ 
mentary rays and elementary w'aves ” is incessantly 
used ; the more familiar term, “ secondary waves ” is not 
employed ; we think it would have been well to have 
helped the general reader by a reference to the latter 
expression in a footnote or otherwise. 

So likewise we find the term “fasciculus of rays” every¬ 
where employed, where it is common for us to use the 
term pencil or group ; it would have been pleasanter 
to have varied the expression occasionally by the use of 
one or other of its synonyms. On p. 249, “ consistence 
of the chord ’’ hardly expresses with sufficient exactness 
the word “density” for which it is used. Freshness 
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of expression is welcome, but not at the expense of 
accuracy. 

Then, again, we wonder what was the object of the 
translator in tacking on to many words their German 
equivalent; if the meaning were doubtful to him, or 
could not be rendered, that would be all very well; but 
when a plain man finds in the text the statement that 



Fig. i.—R efraction and internal reflection in a raindrop. 

solid bodies are held together “ by a powerful force which 
is termed the force of cohesion (Zusammenhangkraft), he 
is apt to be a little frightened. The translator possibly 
felt that after the insignificance of our English term, it was 
necessary to give a powerful German word to express the 
powerful force. This, however, does not explain the 
occurrence of German expressions elsewhere in brackets. 

These little defects are perhaps incidental to the first 
edition of a translation ; of Prof. Lommel’s work we have 
already expressed our high opinion. The explanations oi 
phenomena are extremely clear and precise, and here 
and there appendices furnish elementary mathematical 
reasonings which, though wholly omitted from the text, 
are desirable in some places to give the reader a more 
complete knowledge. The chapters in which the undu- 



Fig. 2.— Spectra of crown and flint glass. 


latory theory is employed to explain the phenomena of 
reflection, refraction, &c., seem to us extremely useful and 
clearly written. Nowhere, in an elementary book, have 
we met with so simple and elegant an explanation of the 
reason why the energy of a vibration is proportional to 
the square of its amplitude as that given by the author 
on pp. 227 and 228, 

Here is a simple experiment to illustrate the formation 
of the rainbow, that we have not before seen in a text¬ 
book :— 


“ Upon a glass sphere k, filled with water and having a 
diameter of four centim. (i j in.), a beam of solar light of 
equal or greater diameter than the sphere is allowed to 
strike horizontally, and there is then seen, upon a large 
screen ss, placed in front of the sphere, and per¬ 
forated in its centre to allow the passage of the incident 
rays, arranged concentrically to the aperture and at a 
distance from it which is nearly equal to that of the sphere 
from the screen, a beautifully coloured circle, in fact a 
circular spectrum, the colours of which are arranged con¬ 
centrically, and in such a manner that the red is outside 
and the violet on the inside. At a still greater distance 
from the centre of the screen a second similar but much 
fainter circle is observed, the colours of which however 
succeeded one another in the inverse order, the red appear¬ 
ing on the inside, and the violet at the outer periphery.” 
(p. 122.) 

The different dispersive power of bodies is instructively 
shown by comparing the spectra given by crown and 
flint glass (Fig, 2), wherein it is seen that although the total 
dispersion, that is the length of the spectrum, is exactly 
the same, the mode of dispersion is different. By the 
position of the Fraunhofer lines in the two spectra, “it is 
rendered evident that,, the less refrangible rays are more 
closely approximated in passing through the flint glass, 
whilst the more refrangible are separated further from one 
another than by the crown glass.” (p. 139.) 

The difference in the nature of the dispersion is 
subsequently showm (chapter xviii.) to be caused by 
a difference in the rate of propagation of the various 
undulations when passing through many solids and 
liquids. Hence “the proposition that all kinds of 



Fig. 3 — Unusual dispersive power of Fuchsin. 


light are propagated with equal rapidity, which was 
shown to be true of the free ether of the universe, 
is found to be no longer admissible for the ether 
contained in the interior and occupying the inter¬ 
stices of the particles of natural substances.” Very 
strikingly is the influence of the nature of the material 
particles on the velocity of propagation exhibited in those sub¬ 
stances in whose absorption spectra one ormore very dark 
lines appear. “ If we introduce, for example, an alcoholic 
solution of the aniline colour ‘fuchsin,’ into a hollowprism, 
and look through it at a brightly illuminated slit, we 
obtain a spectrum in which blue and violet are less de¬ 
flected than yellow and red. What is elsewhere the end 
of the spectrum here appears at the commencement; 
towards the middle it fades, and in the centre the green, 
being absorbed, is absent (Fig. 3). From this behaviour the 
conclusion may be drawn that in ‘ fuchsin ’ the blue and 
violet rays are propagated with greater velocity than the 
red and yellow. This phenomenon, which was dis¬ 
covered by Christiansen, and was shown by Kundt to be 
presented by a great number of absorbing substances, 
has been called the anomalous dispersion 0/ light.” 
(p. 244.) 
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The phenomena of absorption are treated very fully in 
this volume. 

A pretty mode is given by the author on p. 177 of 
showing how the absorption bands yielded by a coloured 
body, gradually thicken, but are not displaced, when 
greater depths of colouring matter are used. “ To de¬ 
monstrate this a number of gelatine discs coloured with 



Fig. 4.—Absorption of colouring matter of litmus, 

litmus may be used, which are placed between two 
colourless glass plates in a graduated manner. If these 
be placed before the slit, there will be seen in the aperture 
(Fig. 4) the graduated amount of absorption correspond¬ 
ing to the different thicknesses of the gelatine. In the 
case of the thinnest layer only a thick dark band is seen 
in front of D, whilst the thickest layer only permits the 
red end of the spectrum to be seen. The appearance of 
this spectrum explains why a layer of litmus gradually 
increasing in thickness first appears whitish, then blue, 
then violet, and finally purple red.” 

The next diagram (Fig. 5) represents the absorption 



Fig. 5.—Absorption spectra. 


spectra given by different bodies, the Fraunhofer lines 
being used as convenient standards of reference. The 
uppermost band, r, is the spectrum as modified by trans¬ 
mission through a solution of permanganate of potash ; 
thejabsorption by (blood diluted with water is shown in 2, 


the violet end of the spectrum being cut out and two 
broad bands between D and E making their appearance; 
an alkaline solution of chlorophyll gives the absorption 
shown in 3 ; glass coloured blue by cobalt is shown in 4, 
and coloured red by oxide of copper in 5 ; solution of 
bichromate of. potash is given in 6, and of ammoniacal 
oxide of copper in 7—these two are seen to transmit com¬ 
plementary colours, and hence their conjunction cuts off 
the entire spectrum. When the upper half of the screen 
is white and the lower half covered with red paper, the 



Fig. 6.—Absorption and fluorescing spectrum of napthalin red. 


effect shown in 9 is obtained. No. 8 shows the absorp¬ 
tion lines produced by glass containing didymium in 
combination; to the eye such glass appears colourless, 
but the characteristic bands in the spectrum enable the 
faintest trace of that metal to be detected. Conversely 
by heating the oxide of didymium to incandescence, 
bright lines appear in the spectrum of the emitted light in 
the place of the dark lines. As is well known, the oxides 
of didymium and erbium are rare examples of glowing 
solids giving a linear and not a continuous spectrum. 

Concerning the production of these bright lines, Prof. 
Lommel remarks further on (p. 250) : “ The vibrations 
which the molecules of solid and fluid [liquid] bodies 
exhibit under the influence of the force of cohesion, do 
not prevent the simultaneous occurrence of those vibra¬ 
tions within each molecule to which the molecule is 
attuned owing to its chemical composition. As a general 
rule the latter are not visible, because the bright lines 
which correspond to them disappear tipon the bright 
background of the continuous spectrum. The charac¬ 
teristic linear spectrum which discloses to us the che¬ 
mical quality of a body is much better and more clearly 
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5 ig. 7.—Comparison of prismatic with grating spectrum. 


seen when its molecules, freed from the chains of cohe¬ 
sion, enter into the gaseous condition.” We ought in 
fact to find the traces of its linear spectrum in a glowing 
liquid ; if, for example, the metal sodium be heated to 
incandescence in nitrogen, the yellow portion of the spec¬ 
trum should be more pronounced than the remaining 
regions; and if the glowing liquid metal could slowly pass 
into glowing gas, the extinction of the whole spectrum, 
except the characteristic D lines, should proceed imper- 
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ceptibly. From the law of continuity this must neces¬ 
sarily be the case in the transition of every solid into a 
gas, yet we are not aware of any definite experiments on 
this point. 

The reciprocity of radiation and absorption is well 
illustrated by a comparison of the fluorescent and absorp¬ 
tion spectrum of what the translator terms napthalin red ; 
we presume rosaniline is meant. If the solar spectrum 
be projected upon a glass cell containing this liquid, the 
fluorescence exhibited in Fig. 6 (2) is seen. In the upper 
diagram is shown the absorption spectrum obtained by 
transmitting the solar spectrum through the same solution, 
and it will be clearer to the eye than it is in the diagram, 
that the three regions of strong fluorescence are in the 
same position as the three principal absorption bands. 
By employing a solution of proper strength, it will be 
found indeed that “ every dark band in the absorption 
spectrum corresponds to a bright band in the. fluorescing 
spectrum.” (p. 190.) 

The last diagram we give shows in an instructive 
manner the irrationality of the dispersion spectrum, by 
a comparison of the normal spectrum yielded by a diffrac¬ 
tion grating with the ordinary prismatic spectrum (Fig. 7, 
1). The last sentence in chap. 19, referring to this 
diagram, is badly translated, and certainly ought to be 
amended, for as it stands at present it is unintelligible. 

We have said enough to show that Prof. Lommel’s 
treatise is a useful contribution to the International Series, 
and is a book that can thoroughly be understood and 
enjoyed by any intelligent reader who may not have had 
any special scientific training. The familiar chromo¬ 
lithograph of different spectra which adorns the title-page 
of the volume has by this time lost its novelty and 
become wearisome. No book on chemistry, astronomy ; 
or physics seems to be issued without it. Though the 
spectroscope is a wonderful and powerful instrument, yet 
the prominence of this subject is a little apt to throw 
equally valuable instruments into the background. 

W. F. B. 


DARWIN ON CLIMBING PLANTS 
The Movements and Habits of Climbing Plants. By 
Chas. Darwin, M.A., F.R.S., &c. Second Edition, 
revised. With Illustrations. (London : J. Murray, 
1875.) 

HIS volume is a reprint of Mr. Darwin’s well-known 
treatise on the habits of climbing plants, published 
in 1865 in the ninth volume of the “Journal of the 
Linnean Society,” with such additions and corrections as 
the progress of knowledge since that time has rendered 
necessary. Although the subject had been investigated 
previously to that time by the German physiologists 
Palm and Von Mold, it was Mr. Darwin’s publication, 
describing many facts not previously recorded, that first 
introduced the remarkable phenomena connected with it 
to the notice of the general public. The phrase Climbing 
Plant is used by Mr. Darwin as a generic term for all 
those which, provided themselves with but weak stems 
that have no power of standing erect, avail them¬ 
selves of the assistance of neighbouring plants for the 
purpose of raising their foliage and flowers to a consider¬ 
able height from the ground. The plants included under 


this head are arranged in four divisions, according to the 
part that is modified in order to subserve this purpose : 
(1) Twining Plants (called in .the first edition Spiral 
Twiners), in which the stem is the climbing organ ; (2) 
Leaf-climbers, which climb by the aid of the petiole or 
some other portion of the leaf; (3) Tendril-bearers, by 
far the most numerous class, which are provided with 
tendrils specially contrived for this purpose; and (4) 
Hook and root-climbers, which climb by tbe aid of hooks 
on aerial roots, or merely scramble over other plants. In 
all these classes except the last, the mechanical means 
by which the climbing is effected is a sensitiveness and 
power of revolution possessed by the extremity of tbe 
stem or tendril, or by the petiole. 

The origin of this peculiar power is one of the most 
interesting points of the inquiry. In some cases, as Passi- 
floracese and Cucurbitaceae, it is possessed by nearly or 
quite every species of the order; other orders, as Legu- 
minosae, include species belonging to two or three divisions 
of climbers, along with a large number which do not pos¬ 
sess the power ; while in others, as Composite, Rubiaceae, 
Scrophulariaceae, and Liliacese, it belongs to only a very 
few out of a large number of genera. From these facts, 
and the wide separation, on any system of natural classi¬ 
fication, of the orders which contain climbing plants, Mr. 
Darwin draws the conclusion that “the capacity of 
revolving, on which most climbers depend, is inherent, 
though undeveloped, in almost every plant in the vegetable 
kingdom ”—a conclusion which seems to us strongly con¬ 
firmed by the fact that sensitiveness and a slight power 
of spontaneous motion are possessed by some parts of 
flowers where it is of no use for climbing purposes, as the 
flower-stalks of Maurandia and Brassica Nafusj and by 
the remarkable observation of Fritz Muller—one of the 
most interesting additional notes in the present volume—- 
that “the stems, whilst young, of an Alisma and of a 
Linum ,” which do not climb, “ are continually performing 
slight movements to all points of the compass, like those 
of climbing plants.” 

These observations lead Mr. Darwin to a discussion of 
the nature of the difference between the so-called “spon¬ 
taneous ” power of motion of some plants and that pos¬ 
sessed by animals, which he sums up as follows :— 

“ It has often been vaguely asserted that plants are 
distinguished from animals by not having the power of 
movement. It should rather be said that plants acquire 
and display this power only when it is of some advantage 
to them ; this being of comparatively rare occurrence, as 
they are affixed to the ground, and food is brought to 
them by the air and rain.” 

In the present work Mr. Darwin makesjample reference 
to the light that has been thrown on the habits and move¬ 
ments of climbing plants by researches of a later date 
than the publication ol the first edition, especially those 
carried out in the Wurzburg Laboratory by De Vries and 
Sachs ; and one of the most important of the additions 
is a paragraph wherein he expresses his partial dissent on 
one point from the conclusions of the last-named high 
authority. In his “Text-book of Botany,” Sachs attri¬ 
butes all the movements of tendrils to rapid growth 
on the side opposite to that which becomes concave; 
these movements consisting of revolving nutation, the 
bending to and from the light and in opposition to gravity, 
those caused by touch, and spiral contraction. While 
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